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FOREWORD 



As one of the ways to improve the quality of public education in the 
State* personnel in the State Departrnent of Public Instruction conduct an 
annual assessment of educational performance. This assessment provides 
educational deci si oh makers with accurate and objective information for 
planning and administering the State's public elementary and secondary 
schpbls/ . 

This year, a series of reports will be released on the performance 
of th^rd-grade students. The reportis will .include reading, mathematics, 
language arts, spcialstudles, science, cultural arts, health, and 
physical .education. Also, special surveys on teachers* and principals* 
opinions of education will be released. All of" this information should 
a Up help the general public to be better informed about the status of 
their schools on a statewide basis. 

^ Aware of the fact that patrons and educators at the ]ocal school 
level also wish to know more about the quail' ty of education in their 
schools, the State Department of Public Instruction is initiating a 
program to assist local school personnel to conduct assessment programs^ 
Constructive use of this information, as well as statewide data, will 
insure continuing progress in providing appropriate learning experiences 
for all children and youth in North Carolina. 
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P R E.F A C E 

' , As part of his total effort to initiate better management techniques, 
the State Superintendent of Public Instruction indicated in 1970 that 
more and better Information was needed for state-level planning. He 
initiated^he .State Assessment of Educational^ Progress in response 
to that heed, ' ^ 

The assessment program was a collaborative effort from the beginning, 
■Many levels of the education community contributed suggestions. Funds and 
services for the program were obtained from local, state, and federal 
sources. Cooperation among local and state components of the publdc school 
system and the nationally respected Research triangle Institute was 
the backbone of the assessment,, -There was an open exchange of ideas, 
experiences, and services. . 

As .a result of these cooperative relationships, the first State 
Assessment of Educational Progress took place in the spring of 1972 
w\th minimal disruption to school programs, A statewide sample ^of sixth 
;grader.s participated by completing exercises in reading, mathematics, 
languagelarts, care^ awareness, and several dimensions of student 
attitudek....^^...--'--'""^ ^ 

At the recommendation of the State Board of Education, the 1973 
Legislature voted to fund the. assessment program annually as part of 
the budget of the State Superintendent of Public Instruction. Concurrently, 
an advisory committee of legislators, businessmen, students, parents ^ and 
educators was formed to assist the State Board\and the State Department 
of Public Instruction on aspects of statewide assessment and accountability, 

A three-year cycle of assessment in grades three, six, and nine was 
•established, beginning in 1974 With the State Assessment at the third 
grade. In the 1974 assessment, information was collected from teachers 
and princii)als,as well as students. Student performance measures were 
taken in language arts, mathematics,, cultural arts, reading, science, 
social studies, health, and physical education. Reports are now -being 
prepared on vthe results. 
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CHAPTER ONE: INTRODUCTION ^ 

Purpose of the Assessment 
In order to improve educational planning and decision-making in North 
Carolina, the State Department pftPublic Instruction initiated a statewide 
assessment of educational progress. The information gathered through this 
assessment operation, has threl&^basjc^urposes: 

1) To examine the state's present educational position: Knowing - 
the educational status will enable .e^duca tors to plan better 
programs .for improving learning and teach|rig* Objective 
information v/ill help decision-makers set program priorities 

. with more assurance and allocate resources on ^the basis of 

• need. An accurate description of the current status will 
increase general public knovfl edge and understainding about 

• the publ^lc schools. ^ 

2) To measure educational progress over a period of years: ■ 
As time passes , a charting of the educational progressjin 
this state can be made. These benchmarks of educational- 
quality could become the biasis for educational accountability 
for the state. 

3) To seek means of improving North Carolina's education: As 
more information is collected in. the state assessments, 
variables which* affect learning can be examined|^and those 
variables which show a. positive influence on learning-can be 
promoted^ 

In addition, the state assessment effort provides Hbcal units with 
technical assistance in planning similar local programs which aid the setti 
of local ^ni^ities. Goals may be set using meaningful state andf regional 
norms which are made available from the statewide effort^ Furthermore, 
assessment information collected in each school will assist teachers in 
planning better instructional^ programs for public school youngsters and 
help patrons and parents to better understand the educational needs and 
attainments of North Carolina children. 
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In a continuing etteirpt to develop and improve North Carolina's 
assessment program, the Legislature, adding its encouragement through program 
support, approved funds in 1973 as a papt of the State Superintendent's 
program budget to underwrite the^s^fewi de assessment effort. This State 
Assessment at the' third-grade level is the first stage in a proposed' three- \ 
year assessment cycle. In 1974-75, assessmen^t will occur in the sixth grade, 
and, in 1975-76, at the ninth-grade level • 

Implementation of the Assessment 
^ ^ The Sample , ^ 
i . Selecting third nraders to participate in the assessnjent program was . 
the responsibility of :he Research Triangle Institute, assisted by the 
State tepartinerit of Public Instruction. The oijective was to choose a 
representative sanple of size sufficient to provide -reliable estimates of 
test score averages for the state, the Coastal Plains, the Piedmont, and 



the Mountains. Independent samples of 2,500 students Were considered 

' ■ ^ ' \ 

appropriate for each of the a^eas described in the section entitled 

"Assessment Areas." The total third-grade enrollment of the eighteen 

schools containing 1970-71 state-supported kindergai?tens provided approx'i 

mately 2,000 students for . a special assessment folloiy-up". 

A two-stage samnling procedure was designed to select the 12,500 
students for the first five areas. In order to ^ive each th^ird-grade 
student in North Carolina an equal chance of being chosen, 618 schools were 
randomly selected with the probability of school selection based upon 
stratification according to the size of the third-grade enrollment* 

Random selection of students within schools was contro^lled to preserve 
the proportion of CSEA Title I enrollment within the third-grade class.* 
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Of the 93,752 third-grade students in North Garolina, the chance of selection 
for any child was ten out of seventy-four. 

. Pupil characteristics of the third-grade State Assessment sample are . 
shown in' Table 1. . ■ ' - 

• " ' -- ' 

TABLE. 1 ' ^ 

PUPIL CHARACTERISTICS OF THE THIRD-GRADE ASSESSMENT SAMPLE 



a 



Characteristic 



"n — ~ 



Sex 



. Male \ 
. Female . 

Racial/Ethnic HeAibership 

. American Indian 
. Black 
. White 

Parental Education Level 

. lleither over eighth 
. One over eighth 
... One high school graduate 
, One overj high school 

Family Income' Estimate 

. Less than $"3,000- 
. $3,000 - $15,006v 
. Over $15,000 \ 

Any Kindergarten Experience 

. -Yes 
. No 

. Unknown 



State Assessment. Sample 



51.3% 
48. 5« 



'1.2% 
• 29.0% 
« 69.0% 



5.9% 
25.9% 
44.8% 
23.5% 



15.4% 
75.6% 
8.1% 



39.2% 
-53.4% 
6.8% 



\ 
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Field Procedures 

' Alf' Assessment Coordinator was designated by the superintendent of each 
participating LEA to organize all assessment activities. The activities 



included: (,1) selecting and coordinating the testing schedule, (2) distrib- 
ute ng and collecting test packages and questionnaires," arid (3) providing^ 
'inWmati^n and assistance to the test administrators and -principal s» 

With , the approvil of the superintendent. Assessment Coordinators also selected 

i / ' ' ' ' - 

someone other than the student's classroom teacher to. administer' the tests. 

■ • •/ " H ' ' : • ■ ' * ^ 

Thes^/ administrators read aloud^aVL^t^jms which did not test the student's 
ability/to read. To insure standardization of test procedures, the Division 

of Research staff held workshops to acquaint coordinators and "administrators 

'./■■■ ' ' . ' ■ • ' , * f • ' 

with assessment procedures. ■ k 

i ' . Assessment Areas 

I TM 1973-74 State Assessment of Educational Progress consisted of five 
different assessment areas and an. additional research package for the evalua- 
tion of hird graders who had previously attended state- supported kindergarten 
In addition to student measures, .all teachers ^(grades K-6) and. principals 
of the 618 schools included in the student sample were asked to respond to 



questionnaires designed to reflect their opinions about the educational 



/ 



needs and priorities in North. Carolina. . 

* _ ■ . ' * ' 

The subjects included in the six assessment areas and the type of 
testing involved are listed in Table 2. 




■ OVERVIEW OF 1973-74 ASSESSMENT ArIAS. TESTING. AND SAMPLING 



± 



Assessment Area 



Type of- Testi rig 



Number of 
Students Sampled 



Reading* ftoth, 
• Language Arts 

if • ; 

jRfeading, Math, 
Language i Arts - 

Health ) 
Ph^sTcal Education 



CulturaN^ Arts ^ 

/"* 

Science and Social 
Studies 

Third-Grade Kindergarten 
Follow-up 



Norm-Referenced. 
(Iowa Tests of Basic 
Skills) ' 



Objective^Based 



Ol/je^exive-Based 
Mojtor Perfornianc;^e 



/Perception Syrvey 



Objective-Based 

Nonfi-Referenced 
\(lbwa Tests of Basic 
\ Skills) 

(Cognitive Abilities 



2,500 

2,500 

2,500 
2,500 

2,50Cb^. 



• Test) 
(Self ObserVa 



tion Scale) 



2,000 



Types of Instruments 

^ Reading, language arts, and mathematics were each assessed by both a 

referenced test (Iowa Tests of Basic Skills) and an objective-based test 

developed at the state level/ The difference in the kinds of information 

provided by the two types of measurements should be considered when 

interpreting test resul^ts. / 

Nationally standardized achievement tests, such as the Iowa Tests of 

Basic Skills-, are; designed to provide information about student performance 

■'' ' ^ , \ ^ ' ' ^ 

in given subject areas in relation to the performance of other students 

who are r6p>esentar6iVe of the nation as a whole. The national sampVe of 

students taking the IfTBS is the "norm" or reference group to whose 



perfonnance we compare our state results; Thus, the ITBS provides infor- 
mation on the educational status of North Carolina third-grade students 
in relation to the performance of a national sampJe of "typical" third 
graders. Such standardized te^sts also assume a continuum of achievement 
skills based upon the scores oj thjs national sample. North Carolina's 
third-grade results may be considered! against this continuum,' 

Norm-referenced tests are designed to spread out developmental scores 
on a continuum of skills spanning several grade levels. However, they 
do, not tell us specifically what our stud.ents have achieved or how they 
perform on "a given set of educational tasks. Some items on the ITBS can 

? 

admittedly be grouped into subject area objectives, but the test is not 
designed for diagnostic purposes* 

Therefore, objective^based tests were developed for reading, 
language arts, mathematics, and several other areas in order^'o assess 
more specific knowledge of North Carolina's students. Program area 
specialists and researchers collaborated oh this review and selection 

process. Questionnaires were developed, information gathered, standardized 

i 

tests carefully reviewed, and objectives and items finally selected' in 
accord with some of the major educational goals of North Carolina, 

Objective-based tests, also known as criterion-referenced tests, 
are developed (differently from norm-referenced tests. They facilitate 
assessing the extent to which students have learned some defined behavior 
domain or specific class of learner skills. These behavior domains are 
also referred to as objectives. Specific objectives considered important 
or crucial for later skills are selected for each subject area,, Jhen, 
items selected to measure these objectives determine how well students have 
learned the knowledge pr behavior described by the objectives. Objective- 



based tests are thus diagnostic of specific learning, rather than more 
broadly comparative in n^iture^- as are the norm-referenced tests. 

Strengths and weaknesses of a group of students for a given subject area 

ft 

are thus determined, and sometimes, tljbugh not necessarily, in relation 
to-a norm* group. 

It is important Im making educational program decisions to know 
specifically what students have learned as well as how they are generally 

y 

p_eii£ormingjn. relation to other student^ For this reason, the assess- 
menToif third graders Included experimental objective-based tests for 
various, siubject areas. Norm-referenced and objective-based tests when 
combined should provide a more complete picture of the performance of 
North Carolina students. 

In the 1973-74 State Assessment, other kinds of instruments besides 
norm-referneced and objective-based tests were also used to gauge student 
performance. For example, the physical education instrument was a motor 
performance test in which students participated in a variety of physical 
activities. That test was based neither om national norms nor on specific 
objectives. 

In addition, tests were developed to measure student attitudes toward 
perceptions of subject matter {such as cultural arts). A survey of 
teachers' and principals' needs was taken. The assessment staff also \ 
acquired school and community information on^ variables known to be 
associated with achievement. 



Interpreting Scores from 
Objective-gased Tests* 

. . Generally objective-based tests results are interpreted by looking 
at the percentage of items achieved (or answered correctly) for a given 
objective. The desired level of achievement for an objective is. a con- 
sidered yet subjective decision on the part of educators. In some cases, 
50 percent achievement of an objective at that grade level may be accept-, 
able; in others, ]00 percent may be considered necessary for acceptable 
performance. The level depends on both the purposes^ for assessing the 
objective and whether or not the objective has been previously^taught. 
In the statewide survey objectives were selected that appeared to be 
commonly relevant to the curricular area throughout the state or that had 
some importance for state-level planning. Acceptable. achievement levels., 
may, ^.therefore, vary with different subjects and objectives. This 
same process-could be repeated at the regional or local level, and the 
final test may again have different objectives, depending on local 
priorities. A statewide sample of third-grade teachers reviewed the 
state selection of objectives for relevance and importance to their 
classes. They also examined the items and estimated the success Ihey 
felt students would achieve on them. However, due to differences which exist 
across the state, a "desired" achievement level was not set" for North 
Carolina. 

*For a- discussion on difficulties in interpreting norm-refferenced test 
scores in light of North Carolina's difference from national norm-groups, 
see 1973-74 State Assessment reports on reading, lahgua^ge ^arts , and 
mathematics. 
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Another consideration is the number of items per objective/ As 
mentioned earlier in the "Types of Instruments** section, objectives re- 
fleet specific areas or domains of student behaviors. Because only a^ 
limited number of items can be selected for a given group of behaviors 
(objectives), the results on these items\should be carefully interpreted 
as "indicators" of general performance for the objective. 

^f there ai;e^ only two items per objective, the possible achievement 
levels for the objective are necessarily 0 percent, 50 percent, and 100 
percent achieveiT|ent.<,. Similarly with four items* for the same objective, 
the possible achievement levels would be expanded to 0 percent, 25 per- '-p' 
cent, 50 percent, 7X percent, and 100 percent. This increase in items 
enables a more specific reporting of results at both the student and 
group level. Further, we have a greater assurance that the students 
(or groups) have, adequately learned the skills or Ijetiaviors stated in the 
objective if fpur items are^ used- rather than two. However, no set rules 
can be given as some objectives can be stated with greater specificity 
than others and require fewer items for adequate measurement, 

Generally statewide results will be reported *by objectives and 
reflect the percentage of student^ who answer cprrectly a given number 
of items for the objective* - For example/ if an objective has three 
'items, results will show what percentage of students answer one,' two, 
three, or no items correctly. The number of items a student or group is 
expected to answer correctly is again a considered judgment based on the 
particular objective and the^value or priority the user places on that 
iective. 
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Information at the item level also aids in interpretation as efforts 
are made to diagnose specific strengths and weaknesses. Thus, the objec- 
tive-based test allows flexibll.itjy to curriculum specialists in assessing 
important developmental skiT^ls with greater accuracy. Certainly it adds 
a valuable perspective to tho^ who plan programs to meet 
specific needs of North Carolina youngsters. 

Compar isons within North Carolina 

There are great variations within the boundaries of North Carolina. 
Particularly important -is the variety which exists with the differing., 
traditions and personalities of its Mountain, Piedmont, and Coastal 
Plains groups. The f oil owing, tab,! e describes some of these differences: 



TABLE 3 

GENERAL ENVIRONMENTAli FACTORS WITHm NORTH CAROLINA 



- Factor 



Mountains 



Piedmont 



Coastal 
Plains 


State 


l»'o23,323 
(32%) 


5,Q82,059 




11.5% 


5151444 

■ ^m) 


1,126,478 


31.656 


22.2% 


60 ,6% 


\ ■ 
\ 

55;p% 


49.2% 


46.2% 



Population 
(1970) 

Growth 
(.1960-1970) 

Distribution of " 
Non-White Popula- 
tion (1970) 

Percentage Non-White 
(1970) . 

Percentage Classi- 
' Tied Rural (1970) 

Percentage, That 
Moved (1965-70) 



760,760 
(15%) 

11%" 



41 ,459 

(4%) 



■ 5.4% 

75.1% 
40.5% 



2,692,975 
(54%) 

21.3%- 



569,575 
(51%) 



21.1% 

45.9% 
46.0% 
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These basic environmental factors indicate that a majority of the 

people - non-white and white - live in the Piedmont; the Mountains have the 
highest percentage of the people living in rural areas; artd the Coastal 
Plains population has a greater proportion that is non-white. Perhaps the 
mior point in these figures is the variety among these three major 
• geographical divisions. As disclosed earlier, some of these saute .vari- 
ables have been shown to, be. related to achievement. 

r • 

Distribution of economic resources in these three regions also 

.... - . / t. 

varies, as the following table shows: 

TABLE 4- 

SOCIOECONOMIC FACTORS WITHIN NORTH CAROLINA 













i • 

. Factor 


Mountains 


V 

Piedmont 


Coasi:al 
Plains 


State. 


•Family Income 


8,059 


' 10,234 


7.757 


9,139 


Family. Income 
Female Heaid (1970) 

\ 

Average Percentage 
Free School) Lunch 


5,017 


5,620" 


•4, .104 


5,017 


35.2% 


37.6% 


^ 64.7% ' 


47.8% 


Percentage Living 
Below. Poverty 


20.2% 


I's.n 


28.8% 


20.3% 


Percentage of a\ll 
Families Below Poverty 
,with Children ^Under 18 


10.7% 




19.' 2% 


12.3% 


Percentage of all\ ' ' 
Children Unden \& From 
Poverty Families^ 


20.5% 


17.4% 


34.4% 


23.6% 


Percentage of Children 
Under 18 Living with 
Both Parents 


82.6% 


80.1%. 


73.7% 


■ 78.3% 



Because socioeconomic status is a strong predictor of academic 
success, regional differences -in ^educational achievement are to be ex- 
pected. Thus, any academic comparisons should be carefully tempered by 
thbse background differences. ' . 

Still another factor associated with academic achievement is the. 
educational environment. Regional patterns aje suggested in the table 
below: j 



TABLE 5^^ 

"educational factors within north- CAROLINA 



\ . Factor 


Mo'untains 

/ 


Piedmont 


Coa.stal 
Plains 


State 


Average of Median Years 
of Education -^AauUs 
Over 25 , y 


, / 

/ 

/• 

: 9.5 


10.2 


'9.9 


10.6 


Adult Educationj Index / 


' 2.b0 


2.82 


2.56 


2.69 


/" 

Percentage of High Schoo/1 
.Graduates of Thosa 16-21 
Not in School / 

Taxing' for Education/ 
Index / 


49.7% 


48.7% 


f44'.0% 


"46.7% 


417 


507 


439 


478 



These environmental, socioeconomic and- educational factors "are a 
imajor influence on a child's educational growth and development. Educa- 
tors who consider regional comparisons must be aware of the differential 
effects that these factors contribute within regions. Certainly expec- 
tations are better .determined with an awareness of the status of these 
variables, regardless of whether local, regional, or state comparisons 
are being made. 



/ HIGHLIGHTS OF RESULTS/FROM SCIENCE ASSESSMENT 



General performance of North Caroli^ third graders on the 
objective-based test reflected a high TeVel of achievement and under- 
standing 0^ scientific principles; Eight of. the 67 Item^ classified as 
kniM edge, comprehension, or application were each answered correctly by 
at nleast 85% pf f*^^^^ youngsters, and rwny other items gai ned- 

impressive responses frp^ However, scwne f taris were 

achievjed^at a Tow level-* 

Highest achievCTent was exh on knowlWge items. Pupils 
achieved lower on itOTS iOf comprehend Objectives of 

life science;were achiev^ high level . A lower ley^l of achieve- ^ 
ment was shown for earth-spa^^^^ 
■* . 

In knowledge of 1 if e science^ highest achievement w^s shown on items 
1 ifivol vi ng cofiinon__characie^^^ sties of ariiriMtl s :(88i) , refriqeritors prevent 
food spoilage (B7%)v oak trees grow^from^;seeds (86X)> ano i^uman babies 
come from the- bbdi es :Qf mothers C91^^^^^ N1 nety-severi ; percent of the 
pupils knew that dinosaurs liyed^^^U that web-fdotedranimal s 

1 ive >near: the water; PhysicaT science items that^received high percent- 
agevcprrect responses. (92% an i rivol ved the -areas coVerckl^ by egg s 
dropping from diffeirent heights and the recognition of Items that cling 
to a magnet; ^ / ^ ^ ; > " ]^ - - 

,r Little knpwledgiB of the metric system^^W^^^^ ,4hsV 28/6 of the 

piipi Is knew that the. width of a nickel is about two^centimeters> Evi - 
dence piF low iachievement also appeared: vyhen- pnly 35% of the pupils cprr 
rectly answered that objects of diff^^ at the>same speeds 

Fewer .than one-third of ^the pupil s . (30%); knew that candl es ;burn ionly a 
short ;time under ah inverted beaker > ^ Only 45% correctly responded th^^^^ 
our year would be shorter if it topk less time for, th^ eiarth tbi go around 
the sun. ; ' " " - . y\ y ^^^^^ " "--^ ^ 

Strong belief^s and attitudes were displayedi ) Ninety perq^^ 
students; indicated- the be! ief men have gone' t6 the moon, and 88% re- 
ported the belief that a persorwlll: not fall off ^the earthT Ninety ; * 
percent of the pupils expressed- concern: over pollution; "Experience of 
the pupils included planting seeds ^andr ownlngia.. pet fpr 93% and 95%; 
respectively/ . > ^ . 

A surprisingly high percentage (52%); of the pupils bell eyed jthat , 
toads/cause warts and even more of them (65^ beli eyed that f i hdi ng a 
f our-rl eaf clover causes gpod 1 uck ♦ Preference fo^^^ reading, jmusic^ and 
art over science was indicated by 81% of the; pupils;; . 
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CHAPTER TWO: SCIENCE ACHIEVEMENT 



Description 'of Test 

f 

Science achievement of 2,500 randomly selected third graders was 
tested in April, 1974, as a part of the 1973-74 State Assessment of Edu- 
cational Progress. An 80-item instrument was developed by the Science 
Education Division of the. North Carolina Department of Public Instruction 
for assessing the areas of Life Science, Physical Science, Earth-Space 
Science^ and Scientific Processes., The objective-based test measured • 
specific objectives in each of the above -areas in the learning modes of 
knowledge, comprehension, and application. 

This report .will show the results of tixis test for the state (North s 
Carolina) and region (Mountain, Piedmont, Coastal Plains). Results will 
also-'be presented by family income level and parental education level. 

Sixty-seven of the 80 questions on the test were multiple choice. 
Each'item was classified by Science Education Consultants of the Depart- 
ment of Public Instruction according -to the science area and learning 
mode (e.g.. Application - Physical Science) measured by the item.' 
Classification of the items was verified by a selected group of third- 
grade teachers; Half of the items contained pictures, graphs, or 
charts to..assi St the youngster with the understanding of the question 
and/or to test his or her ability to recognize and anal^ie information 
from various sources. 

Three items polled the students' attitudes and feelings toward 
pollution, science, and other school subjects. Another four items 
asked students about their superstition's and beliefs. To obtain 
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evidences of extended experiences, the last six items of the test asked 
students whether they had planted seeds, had a pet, visited a museum, , 
looked through a microscope, seen a science movie, or performed a . 

science experiment. i 

\» 

, State Results by Ob.ii=ctive 

Objective. 1: Knowledge-Life Science 

Nine items v/ere used "to measure the objective. Ninety-three 
percent of pupils correctly responded to at least five of the nine 
i tems . 

A very high .percentage of pupils correctly responded to the items 
measuring this objective. The items of highest achievement involved 
the origin of a human baby and the picture recognition of common 
characteristics of animals . These items were answered correctly by 91% 
and 88% of pupils respectively. Lov/^st achievement involved essentials 
of animal survival and plant manufacture of its own food . These items 
were correctly answered by 67% and 59% of pupils respectively* Those 
incorrectly responding most often chose play as essential to animal 
surv^^ival and the grasshopper as a manufacturer of ^ts own food. Seven 
of the nine items individually were answered by a^ least 80% of the 
pupils. ' ' I' 
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Knowledge of life science appears to be attained to a high degree 
anwng North Carolina's thir^i graders. According to^the results of this 
test, children in the state are receiving adequate instruction in the 
areas of life science tested for knowledge. However, extended ex- 
periences involving science experiments, science nwvies, microscopes, 
museums, and direct association with a variety of living things appear 
to be lacking. | . 

Objective Knowledge-Physical Science 

Three items were used to measure the objective. Eighty-two percent 
of the pupils correctly responded to at least two of the three items.^ 

Achievement was considered adequate on this objective. Ninety per- 
cent of the pupils chose the object that will cling to a magnet. Re- 
spondents answering tincorrectly chose^ wood block more often than glass . 
Sixty-four percent responded that hot. air will go up, while 70% knew that 
thft sun supplies most of the earth's energy. 

Objective 3: Knowledge-Earth-Space Science 

Eleven items were used to measure the object^ive. /Sixty-nine per- 
cent of the pupils correctly responded, to at leasi six of the 11 items. 

Objective achievement was considered adequate for third graders in 
knowledge of earth and space science, although item percentages varied 
widely. Only 25% of the pupils knew the time lapse between full moons , 
while 97% knew that dinosaurs lived long4go . 

Other items reflecting high achievement involved rocks being brought 

from the moon (84%) and the rotation of the earth to-cause day and night 

(71%.). • ^ • ' / 
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An item low achievement revealed that 42% of the pupils knew 
that the moon is nearer to the earth than the sun and other stars . Those 
Whb missed the item answered "stars'i and "sun" in almost equal numbars 
as th? celestial body nearest the earth. 

Objective 4: Comprehension-Life Science 

Seven items ^wei^e^sed to measure the object ivje; Fifty-eight per- 
cent of the pupils correctly responded to at least four djp. the seven 
items. 

Achievement of this objective was considered Jess than adequate* 

* . • 

^hree of trie seven items individually were missed by more than 55% of the 

pupils. Although the validity of these J terns has been questioned, low 

achievement Was evidenced by six of the s^ven items receiving less than 

70% correct response. 

Ambiguous. drawings were considered partially responsible for the low 

achievement (15%,and 20% respectively) of .items involving plants at- 

tracted itoward the sun and a "community" consisting of plants and animals 

4t is also poss,ible that the pupils hadOittle comprehension of the 

concept of "community" or that a child's first perception of a picture of 

a "community"' anphasiz^ed "animals" as the subjects in j:he picture and 

"plants" as a natural part of animal surroundings. In any case, the 

overall evaluation of the objective was influenced little by 'the two 

items. . 
^ — • ^4 

other items receiving low percentages of correct nesponses {62%, " 

66%, at;<l 67%) involved similarities of living things , ' a collection of 
animals living in a pond , and common living -places of living things. One 

» 
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"item showed high achievefnant in the recognition of animal feet; that 
are adapted for living in or near water ♦ The item was correctly answered 
by 97% of the pupils. 

Objective 5: Comprehension-Physical Science 



, Four-items were used to measure the objective. Fifty-one percent of 
the pupils cG.rectly responded to at least three of the four items. 

L'ess-than-adequate achievement was indicated by the responses to 
iterts measuring the comprehension of physical science. • Highest achieve- 
ment or 79% and 72% was shown on items about the transfer of energy ; 
electricity being changed into heat and moving water causing work to be 
done . Fewer than half (47%) of the pupil sAnew that light travels faster 



than sound s and slightly more than half (51%) knew that a thermometer in 

a glass of water reads lower if ice cubes are added . 

I ' • " \ *^ 

Objective 6: Comprehension-Earth-Space Science 

Seven items were used to measure comprehension in earth science. 
Sixty-five percent of the pupils correctly responded to at least four of 
the items. ; . ^ - 

Achievement of the objective was considered less than adequate. 
However, the item percentages were less varied than for most of the other 
-Objectives. Item achievement of this objective ranged from 45% to 80%. 
7 Low achievement items involved the duration of the earth's travel " 

A - 

around the sun (45%), the best way to plant a crop on a hill (49%), the 
ultimate destination of eroded soil (52%), and the effects of pavement 
upon water flow (54%). i 
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Pupils showed greater comprehension' of earth science iteins dealing, 
with the apparent absence of stars during the daytime (62%), the position 
Of -the sun and earth during the night (68%), and the appearance of the 
atmosphere ^prior to rain (80%). 

Pupils seenedj to ^core better .on items dealing with phenomena ob- 
servable in daily life than on items requiring direct training of tJie 
respondent. This supports a teaching' methodpTogy in which experiences 
of pupils are extended as a means of achieving better comprehension. 

Objective 7: Application-Life Science 

*w * ^ • ' . * 

Three items were used to mes^sure the ability of pupils to apply the 

concepts of life science. Sixty-six percent of the pupils correctly 

responded to at least two of the thre^ items. 

.Objepijve achievement was considered less than^adequate. ^ One of the 

items received, correct response from fewer than half of the pupils. The 

other two items were correctly answered by less than 70% of the piipils. 

The lowest achievement, in which 49% correctly responded to the ^tem\ 

involved natural animal camouflage . Forty percent- of the pupils in- 

"cQ^rrectlV^chQse"the^^y^ 

worms would be found by birds on a green lawn. Similarities of anirbal 
shapes and the fading of grass shaded by fallen leaves were concepts 
sought in the other two items in which 67% and 68% correctly responded. 

Improvement is needed in the measurement of the concepts in the 
application of life science. Pupils had difficulty with some of the 
items in which incorrect responses could be logically attractive. For 
example, if it is assumed that. only a few brown and green worms are on 
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a green lawn, birds may ultimately find all of them. The brown ones 

♦ . ■ ' / 
v^ouVd, of coursjB? be more easily found* . 

Objective 8: Application-Physical Science 

Twelve items were used to measure the objective. Seventy percent 
of the pupils^ correctly responded to, at least seven of the 12 items. 

Les,Srthafi-2dequafce achievement was .indicated by the responses to 
the items measuring this objective. Thirty percent of the pupils cor- 
rectly responded t^iat candles burn for only a short time under an in- 
verted beaker . Thirty-five percent knew that iron balls of different 
weights fall at the same speed , while 45%, knew that a nai.l will act likis 
a magnet inside a coil of wire connected to a batter y. 

Higher achievement was exhibited on items involving the shape of an 
egg after falling from a high place (92%), the mechanical advantage of 
an inclined plane (89%), and effect of increased temperature upon water 
evaporation (71%). 

Performance on the application of physical science provided further 
evidence that pupils learn well from those Wperiences that are a part 
-Df-their everyday life. Logical reasoning was also exhibited by pupils' 
responses to items concernea with application in physical science. . 
Direct association of students with ohysical phenomena is one of the best 
ways to improve their use of scientific principles. 

Objective 9: The Scientific Processes 

. Eleven items v/ere used to measure the objective. Seventy-four per- 
cent of the pupils correctly responded to at least six of the 11 items. 
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Achievement was considered adequate on the objective, although per- 
formance involving the metric system exhibited low achievenjent. Twenty- 
eight percent responded that two centimeters is the approximate width of 
a nickel , while a larger percentage (32%) thought two meters to be the 
correct measure. Twenty-two percent admitted.they did not know, and 17%. 
thought nickels were two kilometers in widthT^. 

These responses probably ref.lect.^random markings of the item and an' 
absence of instruction in the metric system. There is indication that 
instruction in the metricxsystem needs to be introduced, since knowledge, 
of the metric system is' considered desirdble. 

Another item received a low percentage of correct responses. Forty- 
five percent of the pupils chose the option a dog is better than a cat 
as something very hard for a scientist to measure. The other pupils 
chose a cat is 16 inches long and a dog weighs 30 pounds in almost equal 
numbers (25% and 29%). Incorrect responses may be partially attributed 
to disagreement with the statement a dog is better than a cat or to the 
contention that there is considerable physical difficulty in measuring 
cats and dogs. I 

High achievement of scientific processes was exhibited on items 
involving recognizing similarities of objects (80%), bar graph interpre- 

- , \ 

tation (74%), and drawing conclusions from charted data (72%). Perform- 
ance of North Carolina's third graders exceeded' that of a national sample 
of third graders in the percentages correct on similar items used in a 
nationally standardized test. 

•Eighty-four percent of the^ pupils- knew that a telescope is an in- 
strument for studying stars . Ten percent thought a microscope to "be the 
' proper instrument fei^celestial study. 
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laboratory experience with hypothesis testing and instruments seems 
to be needed to improve the pupils' concept of scientific processes. 

Objective 10: Beliefs-Attitudes-Experiences 

Usual objective measure is not applicable for this cluster of items. 
Items in this cluster have no "correct" answers; the answers reflect the 
affective makeup of the individual- pupils. 

Most of the pupils (60%) said they feel happy about sciehce .^but'^' 
almost half (48%) indicated they prefer music and art to science . Only 
19% chose science as a favorite over reading, arithmetic, mus4c, and art . 
Ninety percent of the pupils indicated they feel sad about, pollution . 

Belief in superstition is pnevalent atnong North Carolina's third 
graders. Handling a toad will cause warts was the belief of 52% of the 
pupils. Six±y-five percent held the belief that finding a four-leaf 
clover^il 1 . bri ng good 1 uck . 

. • ■ ■ ' r ■ ■ 

Ninet:^ percent of the pupils believed that men have> gone to the 
moon , and' 88% knei/ that falling off the earth is a myth . 

. Young children tend to, believe what they are told, by adults and 
other children. The truths of science can become a part of the lives of 
children if teachers, parents, and associates will use discretion in 
their expression of beliefs, attitudes, and facts • 

Experiences of North Carolina's third grade's have included science" 
experiments, movies, microscopes, museums, petf, and plants. Seventy- 
one percent of them have- done a science experiment this year . Pets pro- 
vided the most common experiences: 95% of the youngsters had ov/ned a 
pety^. Almost' as many (93%) had planted seeds . Visiting a museum , looking 
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through a microscope ^ and seeing a movie about science in school this 
, year^ added to the experiences of TOre than half the youngsters (60%, 635;, 
and 65% respectively). 

^ Overall State Achievement 

Total scores were computed for each child on the 67 items which had 
correct responses. The average score was 42.7 with standard deviation 
of 9.02. Two-thirds of the pupils scored between 34 and 52. Distribu- 
tion of scores was. impressively close to a normal distribution. Scores 
ranged froni 15 to 63 • 

Results According to Family Income 

Pupils of the third grade assessment are classified according to 
three annual, family income categories, with "low" signifying under 
$3,000, "medium" $3,000 - $15,000, and "high" over $15,000. 

A breakdown of science scores by ^family income is shown in Table 6 
on the following page. 
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TABLE 6 
RESULTS BY FAMILY INCOME 



Family 
Income 


Percentage of N. C. 

Sample in Each 
Family Income Group 


Average 
Test Score 
(Items Correct) 


iLov/ 

" (under $3,000) 


15.7% 


36,2 


MediuRi 
($3,0b0-$15,000) 


76.6% 


. . 43,3 


High 
(over $15,000) ' 


7.7% . 


50.7 



Almost all achievement items showed higher scores for pupils in 



higher levels of family income. However, three of .the 67 items received 
larger percentages of correct resf)onses for lower income groups. Items, 
in which low income groups excelled involved using a lever to' lift a 
heavy object ; objects of 'different weights fallinc; at the same speed , 
an^^ measures difficult for scientists . 

Items showing the largest differences between family income groups 
came from six of the, nine achievement objectives. The knowledcfe of life 
science item involving the. changes" in the life of a frog showed a range 
of average achievement from 67% to 95% across levels of family income. 

Tv/o items of Knowledge-Earth Science showed percentage point differ 
ences of 34 and 37 betv/een low family income and high family income 
pupils. These items involved the choice of a natural resource a.nd the 
revolution of the earth around^^the sun . ' 

a- 
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Items dealing with, scientific processes were*clo.sely associated 
•with family income. The, best description .of an. experiment was involved 
..in. an item which showed a widerwCnge bf\average scores across family . 
income groups than any other item/ of the test^ Slightly more than one- 
third (35%) of low family income pupils correctly answered the item, 

I 

while 88lofthe pupils ofthe high income group marked the item cor- 
rectly. Almost all (97%) of the high income group correctly answered 
• the i'tem identifying the instrument lised to study the stars, while 69% 
of the pupils of the low income group gave correct responses. 

Percentage point differences of 36 and 38 separated the extreme 
family income groups on the scientific process items on recognizing 
similarities of objects and drawing conclusions from charted data^ 

Comprehension-Life Science items involving common living places of 
living things and a collection of animals living in a pond showed per- 
centage-poirit differences of 42 and"31 across levels of family income. 
High income pupils scored above 90% on each of these items. 

- Sensitivity to levels of family income was displayed in two items 
measuring comprehension of physical science. Items involving light 
travels faster than sound and a thermometer in a glass of water reads 
lower if ice cubes are added differed by 42 and 41 percentage points in 
the achievernent between high family income and low family income pupils.. 

Items measuring comprehension of earth science requiring a concept 
of the duration of the earth's travel around the sun and the position of 
the sun and earth during the night were correctly answered by 32% and 48% 
of the low family income group. ^High family income pupils received cor- 
responding percentages of 67% and 87%. ,^ 
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. Forty percent of pupils from low income families knew that air- 
filled balloons fall slower , than water-filled balloons ^ while 71% of the 
high family income pupils answered the question correctly. A similar 
iit^em showing that objects of different weights and same size come to 
rest at different heights in water received percentage achievements of 
53% and 87% from the two groups. 1 These items were used to measure 
application of physical science concepts. 

Belief that warts are caused by toads was much more prevalent among 
pupils of the>lowest family income category. A much higher. percentage 
of pupils from the high family income group (83%) had looked through a 
microscope than pupils from the low family income group (54%). 

Results According to Parental Education Level ■ 

, • • 

Four levels of parental education were determined by the combined 
education lev^l of each parent as recorded by teachers on the Student 
Information Qtiestionnaire. The levels were as follows: (1) both parents 
completed less than eighth grade; (2) at least one parent completed 
eighth grade but did not complete high. school'; (3) at least one parent 
finished high school; (4) at least one parent had some education beyond 
high school , ^ 

As shown in Table 7» which is found on the following page, parental 
education level is closely associated with scores of the science test. 
Almost all the items of the science test were more frequently correctly 
answered by Level 4 pupils^ followed in order by Level 3, Level 2, and 
Level 1 pupils. Some exceptions will be noted^and the items showing the 
largest score differences among the groups will also.be noted. 



TABLE 7 



RESULTS BY PARENTAL EDUCATION LEVEL 



/ . 



Parental 
♦Education 
Level , 


Percentage of N. C. 
Sample Having Parents 
in Given Education Leyel 


Average Test 
Score // 
(Items Correct) 


1 


6.1% 


36:7^^- ■ 


2 


" ■ 27.0% 


• 39.6^ 

// 


3 


43.7%. 




, - ■ 23.2% 


• f 
49.0 

// 



Total science scores revealed average differences of 2.;9,'4.6, and 
4.8 between pupils in adjacent levels of parental education. Average 
scores for the four levels were 36'.7, 39.6, .44.2, and 49.^/-for Level 1, 
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Level 2, Level 3, and- Level 4 respectively.- 

% 



Largest differences in achievement among parental ^/educ'^t ion group- 
ings involved four of the seven .items measuring knowl-edge^ci'f earth 
science, one of the seven items measuring comprehension 'of life science, 
four of the 11 items measuring scientific processes, and two of the 12 
items measuring application of physical science.^ 

Knowledge of earth science appeared most sensitive to differences 
of achievement among levels of parental education. Items showing large 
percentage differences involved the earth's rotation to produce day and 
night , the correct order of the seasons , the nearest celestial body to 
the earth, and the earth's revolution about the sun. Percentage-poin*- 
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differences between the highest and lowest levels of parental education 
ranged from 28 to 34 for the mentioned items. For example, the first 
mentioned item received 51 X correct refsponse from Level 1 pupils and 85% 
correct response from Level 4 pupils ^ a difference of 34 percentage . 
points. 

^ The Comprehension-Life Science item involving common living places 
of different animals was answered correctly by 50% of Level 1 pupils and 
86% of Level 4 pupils. Scientific Processes iteftis involving objects of 
similar shape , interpretation of gre.phs , the best description of an 
experiment , and the explanation of the effects of static electricity 
showed percentage-point" differences of 37,. 32, 42, and 32 between Level 
4 and Level 1 pupils. Application-Physical Science items invalving air- 
filled balloons fall slower than water-f 11 Ted balloons 'and objects of 
different weights and same size come to rest at different heights in 
water showed percentage-point differences of 28 and 26 between Level 4 
and Level ] pupil s. • - 

The Application-Physical Science item involving objects of differ- 
ent weights fall at the same speed received a higher percentage of 
correct responses from Level 1 pupils than Level 4 pupils - a reversal 
of the general trend. Pupils whose parents had less than eighth grade 
education exceeded those with parents having education beyond high ' 
school by 17 percentage points on the item* 

Pupils of parents with the highest ^-pvl^ls of education tended more 
often to choose science as a favorite subject < show more concern over 
pollution , and believe in fact rather than superstition than pupils of 
parents with the lowest levels of education.. Little difference was 
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evident among the groups regarding whether they had performed a science 
experiment this year> planted some seeds » or had a pet . However, the 
experiences of looking through a microscope, visiting a museum, or seeing 
a science movie were more prevalent among higher education groups# 

, Regional Results - 

North Carolina is divided into three geographic reijions - Mountain, 
Piedmont, \and Coastal Plains, .Although the boundary lines are somewhat 
arbitraHly drawn,- distinctive traits of each region are apparent, as 
described in the introduction' of this report. 

Regional breakdowns, of the sample for the science test are an 
accurate reflection of the g'eographic breakdown of the population. 

/ 

Table 3 shows the number and percentage of sampled pupils within each 
region. Subsequent pages will describe the regional results on the 
science test. 

TABLE 8 

NUMBER AND PERCENTAGE OF SAMPLED STUDENTS 
IN EACH GEOGRAPHIC REGION 



Region / 


Sampled Pupils 


Mountain ' 
Piedmont 
Coastal Plains 


335/14% 
1264/53% 
786/33% 
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Mountain 

Overall perform^ce in science was higher in the "Mountain region 
than in the state as a whole. Mountain pupils averaged "44.7 items cor- 
rect on the total tes^ compared to the state average of 42.7. 

Although regional differences within items were slight. Mountain 
pupils exceeded the state by nine to ten percentage points on items 
dealing with a thermometer in a glass of water reads lower if ice cubes 
are added > the best way to plant a crop on a- hilU , and the fading of 
grass shaded by fallen leaves . Only two items showed Mountain perform- 
ance below the stat« by more than one percentage point. That, the width 
of-a nickeVis about two centimeters was known by 28% of the pupiVs in 
the state and 22% of the Mduntain pupils. Thirty-one" percent of the 
Mountain pupils knew that objects of different weights fall at the same 
speed ^while 35% of tjhe state pupils correct! y'res^wnded to the item. 

Mountain pupils showed a higher p reference for science over reading« 
arithmetic > music t and ar^ and more concern over pollution than pupils 
of the state. However, Mountain pupils showed less happiness about 
science than state pupils. 

Belief in falling off the earth was less prevalent in the Mountains. 

Seventy-seven percent of Mountain pupils had seen a movie about 
science in school this year^ while only 65% of state pupils had done so. 
Experience with microscopes was much less prevalent in the mountains. 
Although 63% of North Carolina pupils had ever looked through a micro- 
scope > only 39% of the Mountain pupils had had the experience. Bet 
ownership and museum visitation were slightly more prevalent among 
Mountain pupils. y 
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Piedmont \ 

^ Piedmont pupils scored slightly above the state average on the total 
.s^.ience test. Average scor^ for Piedmont pupils was 43.2 items correct $ 
as compared to 42*7 for the state* 

Item percentage achievement on most items was almost identical^r 
Piedmont and state pupils. ^^Piedmont pupils were slightly above state 
percentages on items involving the closest celestial body to the earth 



and a collection of animals living in a. pond; ' 

Piedmont pupils showed a happier feeling about science than ot.her 
pupils of the state. Less prevalent in the Piedmont was the belief that 
handling a toad will cause wafts . 

A higher percentage of pupils in tjie Piedmont than in the state 
indicated that they had seen a movie about' science in school this year . 
Other science experiences of looking through a microscope and visiting a 
museum were also more prevalent in the Piedmont. 

Coastal Plains — — • 

^ On the total .science test, the state average was above the average 
for the Coastal Plains.^ Coastal Plains pupils averaged 41.1 items cor- 
rect, while pupils of , the state as a whole averaged 42.7. 

Coastal Plains pupils scored three percentage points above the 
state on the item involving objects of different weights fall at the same 
speed . Responses to most of the other items indicated that one to five 
percent more state pupils correctly answered the items than did Coastal 
Plains pupils. 
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Largest differences of item percentages* involved a thermometer in a 
glass of water readis^ lower if ice cubes are added and the best way to 
plant a crop on a hilK These items were correctly answered by- 42% and 
43% of .Coastal Plair/s pupils and 51% and 4p% of all North .Carolina ; 
pupils. ' ^ ^ . * 

Beliefs that handling a toad will cause warts and that a person can 
fall off the earth are more prevalent in the Coastal Plains than in the 
remainder of the state, ' 

Fewer Coastal Plains pupils had seen a movie about science in. school 
this yeary looked through a microscope or visited a museum than in the 
state as a whole, > ' ' ^ . ' 

' Comnfents Regarding Third -Grade Assessment Results 

Assessment results reve'al that third graders in North'' Carolina in 
« 

general achieved at a high level in life sciencg. They aph'ieved ^t a 

somewhat .lower level in physical and earth sciences. Theories for ex- 

plaining this are Varied, From personal observations and teacher com- 

mentSj it seems that children at the third grade are very curious about 

' lining 'things and-are motivated^^^ and. their actions. 

The "fact that rujal'clvrfdren have especially "frequent contact with 

■** ^ • 

animals, plants, and^ nature in general may contribute to North Carolina 

* . . •>*. ^ 

s.tudents*^ achteveirient in life science. Teachers may also feel more 

confident in life science than in other -areas of science. 

Third-grade students" also performed better on knowledge items than 

on copprehfension or application items. Knowledge refers to being able 

to recall or name specifics about things or events; comprehension refers 
% 

% • • 
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to being able to relate knowledge to other things or events, or being 
able to see the full implication; application refers to being able to 
use abstractions in concrete situations. It appears logical for third 

graders to do better on knowledge items than on higher-level items, since 

. • ■ t . 

recollection of facts requires a lower learning ability than do compre- 
hension and application of facts or principles* It may also be that \ 
present instructional practices in the schools place greater emphas.is on 
knowledge than upon application or comprehension, \ 
One of the purposes of science is to cause students to question or 

disbelieve superstitions and myths unsupported by scientific proof. A 

t ' • 

rather large number of students expressed belief in stories suc^^ as toads 
causing warts and four-leaf clovers bringing good luck. This finding 
should encourage teachers to discuss superstitions in class in an effort 
to dispel unscientific beliefs. 

The assessment findings suggest some need for change in the content 
of the science program or the method of science instruction. The Science 
Education Division of the Department, of Publ^ Instruction believes that 
science at the third grade can' be improved by (1) placing more nearly 
equal, emphasis on the broad, areas of science— life science, physical 
science,, and earth-space 'science, and (2) ^providing additional emphasis 
on conceptual learning and the in'vestigativg, student -oriented, hands-on 
methcu of instruction. 

The assessment findings may also have ijnpl ications for teacher- 
education personnel who are responsible for lielping train future teachers 
and school administrators. Teacher-training institutions may need to 
develop criteria for potential teachers to assure that they are suffi- 
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ciently prepared to teach modern science in our schools. 

A close association is shown between the achievement of the child 
and his or her family income— the greater the income, the higher the 
achievement. The achievement of the child and the educational level (s) 
of his or her parents also are closely related—the g^^eater the education 
level, the higher the achievement. Although these variables are proxy 
to many other conditions unfavorable to quality education, it is believed 
that increasing the parental education and family income would enhance 
•educational achievement in science and other subjects. This should 
present a challenge for all of society. 

t 

Although the third graders perforir^^d well on process items and re- 
port having many worthwhile educational experiences (such as visiting . 
museums and doing experiments in class), it is believed that added empha- 
sis on such experiences for all students would enhance the science 
programs in. our schools. 

I With national emphasis being placed on the use of the^ metric system 
of jineasurement, public schools aiid teacher training institutions are 
enttouraged to include the study of the metric system in their programs. 
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